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LOW LATENCY DYNAMIC RANDOM 
ACCESS MEMORY 

BACKGROUND OF THE INVENTION 

The present invention relates to a semiconductor memory 
device including a dynamic random access memory 
(DRAM), for example. 

Hereinafter, a “loW latency DRAM cell” using dual Word 
lines and dual bit lines as disclosed in US. Pat. No. 
5,856,940 Will be described With reference to FIG. 20. Each 
cell of the loW latency DRAM includes tWo transistors as 
transfer devices and a single storage capacitor as a charge 
storage device. And each memory cell is connected to tWo 
Word lines and tWo bit lines. 

FIG. 20 illustrates a circuit con?guration for a loW latency 
DRAM cell 100 in the knoWn semiconductor memory 
device. AS shoWn in FIG. 20, the memory cell 100 includes 
?rst and second transistors 102 and 103 and a storage 
capacitor 104. The gate, drain and source of the ?rst tran 
sistor 102 are connected to a ?rst Word line WLa, a ?rst bit 
line BLa and a storage node 101, respectively. The gate, 
drain and source of the second transistor 103 are connected 
to a second Word line WLb, a second bit line BLb and the 
storage node 101, respectively. One of the tWo electrodes of 
the storage capacitor 104 is connected to the storage node 
101, While the other electrode thereof serves as a cell plate. 

As can be seen, the memory cell 100 includes tWo 
independently controllable transistors 102 and 103 for one 
storage node 101. Accordingly, interleaving is possible 
betWeen accessing the memory cell 100 using the ?rst Word 
line WLa, ?rst transistor 102 and ?rst bit line BLa and 
accessing the memory cell 100 using the second Word line 
WLb, second transistor 103 and second bit line BLb. That is 
to say, While one of the tWo bit lines is being precharged, the 
memory cell 100 can be accessed using the other bit line. 
Thus, reading and Writing can be performed at high speeds. 

In a memory cell With such a con?guration, one of the ?rst 
and second transistors 102 and 103 should be activated by 
selecting one of the Word lines WLa and WLb to start 
reading or Writing. In selecting the Word line, a select signal 
should be externally input from the outside of the semicon 
ductor memory device or tWo clock signals should be input 
externally. 

To input the select signal externally, hoWever, a circuit for 
generating the select signal should be provided outside. 
Also, if the tWo clock signals need to be input externally 
from the outside of the semiconductor memory device, then 
a circuit for generating these tWo clock signals must be 
provided outside. Furthermore, any of these requirements 
leads to an increase in number of input terminals. 

SUMMARY OF THE INVENTION 

An object of the present invention is providing a semi 
conductor memory device With multiple loW latency DRAM 
cells, each of Which includes a charge storage device and 
?rst and second transfer devices connected to the storage 
device for transferring charge through different data input/ 
output lines, and Which are accessible Without supplying any 
particular select signal or tWo clock signals externally. 

Asemiconductor memory device according to the present 
invention includes multiple memory cells. Each of these 
memory cells includes a charge storage device and ?rst and 
second transfer devices. The ?rst transfer device is driven by 
a ?rst Word line and connected betWeen the charge storage 
device and a ?rst data input/output line for transferring 
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2 
charge. The second transfer device is driven by a second 
Word line and connected betWeen the charge storage device 
and a second data input/output line for transferring charge. 
The memory device further includes a clock generator for 
generating ?rst and second mutually complementary clock 
signals. In response to the ?rst and second clock signals, one 
of the ?rst Word lines and one of the second Word lines are 
activated alternately. 
According to the present invention, the ?rst transfer 

device, Which is driven by one of the ?rst Word lines, and the 
second transfer device, Which is driven by one of the second 
Word lines, can be activated alternately responsive to the ?rst 
and second clock signals generated by the clock generator. 
Thus, there is no need to provide the select signal or tWo 
clock signals externally in performing such an operation. 

In one embodiment of the present invention, the clock 
generator adaptively changes levels of the ?rst and second 
clock signals based on a level change of a reference clock 
signal input externally. 

In such an embodiment, the ?rst and second clock signals 
can be generated in synchronism With the reference clock 
signal. 

In another embodiment of the present invention, the clock 
generator includes means for suspending the level changes 
of the ?rst and second clock signals. 

In such an embodiment, the memory cells and their 
peripheral circuitry can be deactivated by suspending the 
level changes of the ?rst and second clock signals, thus 
reducing the poWer dissipation of the semiconductor 
memory device. 

In still another embodiment, the clock generator includes 
means for making the ?rst and second clock signals change 
into respectively predetermined levels When these signals 
change their levels for the ?rst time. 

In such an embodiment, When the memory device starts to 
operate, a particular one of the transfer devices in each 
memory cell can be activated earlier. Thus, it is possible to 
control Which transfer device should be selected at a par 
ticular point in time Without inputting any additional select 
signal. 

In still another embodiment, the clock generator includes 
means for suspending the level changes of the ?rst and 
second clock signals unless the memory device is accessed. 

In such an embodiment, only When a memory cell is 
accessed, the clock generator changes the levels of the ?rst 
and second clock signals and activates the memory cell and 
its peripheral circuit, thus reducing the poWer dissipation of 
the semiconductor memory device. 

In still another embodiment, the memory device further 
includes an address comparator for detecting a change of 
roW addresses. If the address comparator has sensed that a 
previous roW address has been replaced With a neW roW 
address, then there is an interval during Which one of the 
Word lines that is associated With the previous roW address 
and another one of the Word lines that is associated With the 
neW roW address are both activated. On the other hand, if the 
address comparator has sensed no roW address change, then 
there is no interval during Which the ?rst and second Word 
lines that are associated With a current roW address are both 
activated. 

In such an embodiment, the ?rst transfer devices of 
memory cells belonging to a certain roW and the second 
transfer devices of memory cells belonging to another roW 
can be activated simultaneously, While the ?rst and second 
transfer devices in the same memory cell are not activated at 
the same time. 
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In still another embodiment, if the address comparator has 
sensed no roW address change, then an activated one of the 
?rst and second Word lines that are associated With a current 
roW address is deactivated at a ?rst time. Alternatively, if the 
address comparator has sensed that a previous roW address 
has been replaced With a neW roW address, then an activated 
one of the Word lines that is associated With the previous roW 
address is deactivated at a second time. In this case, an 
interval betWeen a reference point in time the address 
comparator made a comparison and the ?rst time is shorter 
than an interval betWeen the reference point and the second 
time. 

In such an embodiment, an activated one of the ?rst and 
second transfer devices in the same memory cell can be 
deactivated ?rst, and then the other transfer device can be 
activated. 

In still another embodiment, if the address comparator has 
sensed no roW address change, then the changes in signal 
levels on the ?rst and second Word lines are suspended. 

In such an embodiment, While one of the ?rst and second 
Word lines associated With the same roW address is activated, 
the other Word line is not activated. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a block diagram illustrating an overall con?gu 
ration for a semiconductor memory device according to a 
?rst embodiment of the present invention. 

FIG. 2 is a circuit diagram illustrating a con?guration for 
a clock generator in the semiconductor memory device 
according to the ?rst embodiment. 

FIG. 3 is a timing diagram illustrating respective level 
changes With time of a reference clock signal and ?rst and 
second clock signals output from the clock generator shoWn 
in FIG. 2. 

FIG. 4 is a circuit diagram illustrating a modi?ed version 
of the clock generator shoWn in FIG. 2. 

FIG. 5 is a circuit diagram illustrating a modi?ed version 
of the clock generator shoWn in FIG. 4. 

FIG. 6 is a timing diagram illustrating hoW the semicon 
ductor memory device shoWn in FIG. 1 operates if the 
frequency of the reference clock signal is relatively high. 

FIG. 7 is a timing diagram illustrating What problem Will 
be brought about if the “overlapping access” is caused in the 
semiconductor memory device shoWn in FIG. 1. 

FIG. 8 is a block diagram illustrating an overall con?gu 
ration for a semiconductor memory device according to a 
second embodiment of the present invention. 

FIG. 9 is a circuit diagram illustrating an address com 
parator. 

FIG. 10 is a circuit diagram illustrating a pulse Width 
expander. 

FIG. 11 is a circuit diagram illustrating an address clear 
signal selector. 

FIG. 12 is a timing diagram illustrating hoW the address 
clear signal selector operates. 

FIG. 13 is a circuit diagram illustrating part of the DRAM 
memory array shoWn in FIG. 8. 

FIG. 14 is a timing diagram illustrating hoW the semi 
conductor memory device shoWn in FIG. 8 operates. 

FIG. 15 is a block diagram illustrating an overall con 
?guration for a semiconductor memory device according to 
a third embodiment of the present invention. 

FIG. 16 is a timing diagram illustrating hoW a ?rst clock 
generator operates. 

10 

15 

25 

35 

45 

55 

65 

4 
FIG. 17 is a circuit diagram illustrating a second clock 

generator. 
FIG. 18 is a timing diagram illustrating hoW the second 

clock generator operates. 
FIG. 19 is a timing diagram illustrating hoW the semi 

conductor memory device shoWn in FIG. 15 operates. 

FIG. 20 is a circuit diagram illustrating a con?guration for 
a loW latency DRAM cell in a knoWn semiconductor 
memory device. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

Hereinafter, embodiments of the present invention Will be 
described With reference to the accompanying draWings. 
EMBODIMENT 1 

FIG. 1 illustrates an overall con?guration for a semicon 
ductor memory device according to a ?rst embodiment of 
the present invention. As shoWn in FIG. 1, the semiconduc 
tor memory device includes a DRAM memory array 200 
With multiple memory cells 100. Each of these memory cells 
100 includes ?rst and second transistors 102 and 103 func 
tioning as ?rst and second transfer devices, respectively, and 
a storage capacitor 104 functioning as a charge storage 
device as in the knoWn memory cell shoWn in FIG. 20. In 
this speci?cation, such a memory cell 100 Will be referred to 
as a “2Tr1C memory cell”. The memory device further 
includes clock generator 10, input register 110, roW decoders 
(A) 121 and (B) 122, column decoders (A) 123 and (B) 124, 
sense ampli?ers (A) 125 and (B) 126, multiplexer 131 and 
output register 132. In the folloWing description, an address 
specifying a Word line Will be called a “roW address”. 
As shoWn in FIG. 1, reference clock signal CLK, control 

signal and address signal are input to the input register 110. 
The input register 110 outputs a roW address signal to the 
roW decoders (A) 121 and (B) 122 and a column address 
signal to the column decoders (A) 123 and (B) 124, respec 
tively. The control signal is used to control a mode of 
operation such as read and Write, and the detailed description 
thereof Will be omitted herein. The sense ampli?ers (A) 125 
and (B) 126 exchanges data With an I/O port by Way of the 
multiplexer 131 and output register 132. Responsive to the 
reference clock signal CLK externally provided, the clock 
generator 10 generates ?rst and second clock signals ACLK 
and BCLK. Then, the generator 10 outputs the ?rst clock 
signal ACLK to the roW and column decoders (A) 121 and 
123 and the second clock signal BCLK to the roW and 
column decoders (B) 122 and 124, respectively. 

While the level of the ?rst clock signal ACLK is repre 
sented by a high (“H”) potential, the roW decoder (A) 121 
keeps one of the ?rst Word lines WLa activated (or keeps the 
signal level on the Word line WLa “H”), thereby continu 
ously activating the ?rst transistors 102 of the memory cells 
connected to the activated Word line. In the same Way, While 
the level of the second clock signal BCLK corresponds to 
the “H” level, the roW decoder (B) 122 keeps one of the 
second Word lines WLb activated, thereby continuously 
activating the second transistors 103 of the memory cells 
connected to the activated Word line. The column decoders 
(A) 123 and (B) 124 operate in synchronism With the ?rst 
and second clock signals ACLK and BCLK, respectively. 

FIG. 2 illustrates a circuit con?guration for the clock 
generator 10 in the semiconductor memory device according 
to the ?rst embodiment. As shoWn in FIG. 2, the clock 
generator 10 includes ?rst and second latch circuits 11 and 
12, ?rst and second transfer gates 13 and 14, NAND gate 15 
and multiple inverters. 
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Each of the ?rst and second latch circuits 11 and 12 
includes tWo inverters. In these latch circuits 11 and 12, the 
output of one of the tWo inverters is input to the other 
inverter. Accordingly, each of the ?rst and second latch 
circuits 11 and 12 outputs an inverted version of an input 
signal. Since a supply voltage VDD is provided to one of the 
tWo inputs of the NAND gate 15, the NAND gate 15 outputs 
an inverted version of the other input, or functions as an 
inverter. That is to say, the clock generator 10 shoWn in FIG. 
2 operates as a ring oscillator, in Which nine inverters are 
connected in a loop, and the ?rst and second transfer gates 
13 and 14 are inserted into the loop to control the oscillation 
operation thereof. The ?rst and second transfer gates 13 and 
14 are controlled to operate complementarily in response to 
the reference clock signal CLK input externally. The output 
terminal of the ?rst transfer gate 13 is connected to the input 
terminal of the second transfer gate 14 via the ?rst latch 
circuit 11 and a single inverter. The second latch circuit 12 
is located on the output end of the second transfer gate 14. 
The clock generator 10 provides the output of the second 
latch circuit 12 as the second clock signal BCLK and an 
inverted signal thereof as the ?rst clock signal ACLK, 
respectively. 

Next, it Will be described hoW the clock generator 10 
shoWn in FIG. 2 operates. While the level of the reference 
clock signal CLK is represented by a loW potential (“L”), the 
?rst transfer gate 13 turns ON, but the second transfer gate 
14 turns OFF. Suppose the levels of the ?rst and second 
clock signals ACLK and BCLK are represented as “L” and 
“H”, respectively. In such a case, the output signal of the ?rst 
latch circuit 11 is at the “L” level. 

Thereafter, When the level of the reference clock signal 
CLK is inverted to “H”, the ?rst transfer gate 13 turns OFF 
but the second transfer gate 14 turns ON. Thus, the output 
signal of the second latch circuit 12 falls to the “L” level. 
That is to say, the ?rst and second clock signals ACLK and 
BCLK are inverted to the “H” and “L” levels, respectively. 

After that, When the level of the reference clock signal 
CLK is inverted to “L” again, the ?rst transfer gate 13 turns 
ON and the second transfer gate 14 turns OFF again. As a 
result, the output of the ?rst latch circuit 11 rises to the “H” 
level. 

Thereafter, When the level of the reference clock signal 
CLK is inverted to “H” again, the ?rst transfer gate 13 turns 
OFF but the second transfer gate 14 turns ON. Thus, the 
output signal of the second latch circuit 12 rises to the “H” 
level. That is to say, the ?rst and second clock signals ACLK 
and BCLK are inverted to the “L” and “H” levels, respec 
tively. 
And When the reference clock signal CLK falls to the “L” 

level again, the ?rst transfer gate 13 turns ON and the second 
transfer gate 14 turns OFF again. As a result, the output of 
the ?rst latch circuit 11 falls to the “L” level. 

In this manner, every time the reference clock signal CLK 
rises from “L” into “H” level, the ?rst and second clock 
signals ACLK and BCLK repeatedly invert their levels. 

FIG. 3 illustrates respective level changes With time of the 
reference clock signal CLK and the ?rst and second clock 
signals ACLK and BCLK output from the clock generator 
10 shoWn in FIG. 2. As shoWn in FIG. 3, the ?rst and second 
clock signals ACLK and BCLK alWays satisfy a comple 
mentary relationship, i.e., if the level of one of these signals 
is “L”, then the level of the other is “H”. Accordingly, the 
2Tr1C memory cell 100 shoWn in FIG. 20 can perform 
interleaved reading or Writing by selectively activating the 
?rst Word line WLa, ?rst transistor 102 and ?rst bit line BLa 
as a ?rst data input/output line responsive to the ?rst clock 
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6 
signal ACLK or the second Word line WLb, second transis 
tor 103 and second bit line BLb as a second data input/output 
line responsive to the second clock signal BCLK. 

FIG. 4 illustrates a modi?ed version 40 of the clock 
generator 10 shoWn in FIG. 2. The clock generator 40 shoWn 
in FIG. 4 further includes a NOR gate 41 and an inverter 42 
in addition to all the components of the clock generator 10 
shoWn in FIG. 2. Also, the output of the NOR gate 41, not 
the supply voltage VDD, is input to one of the input 
terminals of the NAND gate 15. The NOR gate 41 receives 
a poWer ON reset signal POR at one of its input terminals 
and the output signal of the inverter 42 at the other input 
terminal thereof. A clock enable signal CKE is input to the 
inverter 42. 

Suppose the levels of the poWer ON reset signal POR and 
clock enable signal CKE are both “L”. In such a situation, 
the output signal of the NOR gate 41 is at the “L” level and 
that of the NAND gate 15 remains at the “H” level. 
Accordingly, the ?rst and second clock signals ACLK and 
BCLK are ?xed at the “L” and “H” levels, respectively. But 
if the level of the clock enable signal CKE is raised to the 
“H” level, then the output signal of the NOR gate 41 rises 
to the “H” level. Accordingly, the NAND gate 15, Which 
receives the “H”-level output of the NOR gate 41 at one of 
its input terminals, starts to invert and output the signal 
received at the other input terminal thereof. That is to say, 
the NAND gate 15 initially inverts the level of its output 
signal from “H” into “L” and then successively inverts the 
output signal levels every time the reference clock signal 
CLK rises from “L” into “H” level. Speci?cally, ?rst, the 
?rst clock signal ACLK inverts its signal level from “L” into 
“H”, While the second clock signal. BCLK inverts its signal 
level from “H” into “L”. Thereafter, these clock signals Will 
keep on inverting their levels. 

Thus, When an interleaved operation should be performed 
betWeen the tWo transistors 102 and 103 in a 2Tr1C memory 
cell 100, one of the transistors can be activated earlier than 
the other Without inputting any particular select signal if the 
clock generator 10 shoWn in FIG. 2 is replaced With the 
counterpart 40 shoWn in FIG. 4. For example, supposing the 
?rst clock signal ACLK changes its level from “L” into “H” 
at ?rst, the ?rst transistor 102 can be activated earlier and 
then an interleaved operation can be started betWeen the ?rst 
and second transistors 102 and 103. 
The same statement is applicable to a situation Where the 

?rst and second clock signals ACLK and BCLK are made to 
start changing their levels by changing the level of the poWer 
ON reset signal POR from “H” into “L” While the clock 
enable signal CKE is at the “H” level. That is to say, a 
predetermined one of the transistors is alWays activated 
When the ?rst and second clock signals ACLK and BCLK 
change their levels for the ?rst time after the device has been 
poWered. 

FIG. 5 illustrates a modi?ed version 50 of the clock 
generator 40 shoWn in FIG. 4. The clock generator 50 shoWn 
in FIG. 5 further includes three NAND gates 51, 52 and 53 
in addition to all the components of the clock generator 40 
shoWn in FIG. 4. Three control signals, namely, chip enable 
CEX, Write enable WEX and refresh enable signals REFX 
are input to the NAND gate 51. The NAND gates 52 and 53 
respectively receive the ?rst and second clock signals ACLK 
and BCLK from the clock generator 40 shoWn in FIG. 4 at 
one of their input terminals and also receive the output of the 
NAND gate 51 at the other input terminal thereof. 

First, suppose the semiconductor memory device is not 
being accessed noW. In such a situation, all of the three 
control signals, or the chip enable CEX, Write enable WEX 
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and refresh enable signals REFX, are at the “H” level. Thus, 
the output of the NAND gate 51 is at the “L” level, and the 
outputs of the NAND gates 52 and 53 remain at the “H” 
level. That is to say, the ?rst and second clock signals ACLK 
and BCLK shoWn in FIG. 5 are ?xed at the “L” level. 
On the other hand, suppose the semiconductor memory 

device is noW being accessed and at least one of the chip 
enable CEX, Write enable WEX and refresh enable signals 
REFX is/are at the “L” level. In such a situation, the output 
of the NAND gate 51 is at the “H” level. Since the NAND 
gates 52 and 53 function as inverters in such a case, the ?rst 
and second clock signals ACLK and BCLK Will succes 
sively invert their levels every time the reference clock 
signal CLK rises from “L” into “H” level as already 
described for the clock generator 10 shoWn in FIG. 2. 
As can be seen, if the clock generator 10 shoWn in FIG. 

2 is replaced With the clock generator 50 shoWn in FIG. 5, 
the level changes of the ?rst and second clock signals ACLK 
and BCLK can be suspended using the control signals. 
Accordingly, While the semiconductor memory device is not 
being accessed, the memory array 200 and its peripheral 
circuitry such as decoders, Which operate in response to the 
?rst and second clock signals ACLK and BCLK, do not 
operate unnecessarily, thus cutting doWn the poWer dissipa 
tion of the semiconductor memory device. 
As described above, the semiconductor memory device 

including the 2Tr1C memory cells 100 such as that shoWn 
in FIG. 20 accesses the memory cells by alternately using 
one of the ?rst Word lines WLa and one of the second Word 
lines WLb. 

Hereinafter, a draWback of the semiconductor memory 
device of the type including the 2Tr1C memory cells 100 
Will be described. In the 2Tr1C memory cell 100 shoWn in 
FIG. 20, it takes a certain charge/discharge time Tc to set the 
storage node 101 at the “H” or “L” level by charging or 
discharging the storage capacitor 104. Suppose the fre 
quency of the reference clock signal CLK is relatively loW 
and the interval at Which the ?rst and second clock signals 
ACLK and BCLK invert their levels is longer than the 
charge/discharge time Tc of the storage capacitor 104. In 
such a situation, a desired memory cell 100 is accessible by 
selectively using one of the ?rst Word lines WLa or one of 
the second Word lines WLb every time the ?rst and second 
clock signals ACLK and BCLK invert their levels. 

HoWever, if the frequency of the reference clock signal 
CLK is increased to make the semiconductor memory 
device operate faster, then the interval at Which the ?rst and 
second clock signals ACLK and BCLK invert their levels 
becomes shorter than the charge/discharge time Tc of the 
storage capacitor 104. Accordingly, in such a situation, once 
the ?rst clock signal ACLK has risen to the “H” level, one 
of the ?rst Word lines WLa should be activated and Will have 
to be kept activated until some time after the ?rst clock 
signal ACLK has fallen to the “L” level. That is to say, an 
interval during Which one of the ?rst Word lines WLa should 
be activated needs to overlap With an interval during Which 
one of the second Word lines WLb should be activated. In 
this speci?cation, a memory access using tWo Word lines 
activated concurrently in this manner Will be called “over 
lapping access”. 

FIG. 6 illustrates hoW the semiconductor memory device 
shoWn in FIG. 1 operates if the frequency of the reference 
clock signal CLK is relatively high. In this case, if the roW 
address of a memory cell to be accessed through the ?rst 
Word line WLa is different from that of a memory cell to be 
accessed through the second Word line WLb, then there is no 
problem. HoWever, if these roW addresses are the same (i.e., 
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8 
if the memory cells associated With the same roW address are 
accessed consecutively), then there is a problem. This is 
because the ?rst and second bit lines BLa and BLb are 
connected together via the ?rst and second transistors 102 
and 103 in each memory cell associated With the roW 
address. 

FIG. 7 illustrates What problem Will be brought about if 
the “overlapping access” Was caused in the semiconductor 
memory device shoWn in FIG. 1. For example, suppose 
information “H” is stored in a memory cell. FIG. 7 illustrates 
a situation Where readout or refresh is being performed on 
the memory cell by Way of the ?rst bit line BLa, While at the 
same time information “L” is being Written on another 
memory cell associated With the same roW address through 
the second bit line BLb. 
As shoWn in FIG. 7, When the ?rst clock signal ACLK is 

asserted to the “H” level to activate the ?rst Word line WLa, 
the ?rst transistor 102 turns ON and the potential on the ?rst 
bit line BLa starts to rise to perform the readout or refresh 
operation. Thereafter, When the second clock signal BCLK 
is asserted to the “H” level to activate the second Word line 
WLb, the second transistor 103 turns ON and the operation 
of Writing “L” starts. 
At this point in time, the ?rst Word line WLa is still at the 

“H” level, and therefore the ?rst and second transistors 102 
and 103 are both ON at the same time. As a result, excessive 
current ?oWs from the ?rst bit line BLa at the higher 
potential into the second bit line BLb at the loWer potential. 
Thus, it takes a long time for the potential on the second bit 
line BLb to fall to the “L” level. This “overlapping access” 
state lasts for a period of time To until the ?rst Word line 
WLa is deactivated. After the ?rst Word line WLa has been 
deactivated, the potential on the second bit line BLb goes on 
falling. But the second Word line WLb is deactivated before 
the potential on the second bit line BLb reaches the “L” 
level. Thus, the potential at the storage node 101 in the 
memory cell to be Written does not reach the “L” level. 

In the same Way, When information “H” is Written by the 
overlapping access on a memory cell associated With the 
same roW address as another memory cell on Which infor 

mation “L” is stored, the potential at the storage node 101 in 
the memory cell to be Written does not reach “H” level. 

Thus, information can be retained in a memory cell for a 
shorter period of time or stored information might disappear 
in some cases. 

For that reason, the overlapping access should be avoided 
in accessing memory cells associated With the same roW 
address consecutively. In the folloWing description, a semi 
conductor memory device that adopts the overlapping access 
only When memory cells associated With the same roW 
address are not accessed consecutively Will be exempli?ed. 
EMBODIMENT 2 

FIG. 8 illustrates an overall con?guration for a semicon 
ductor memory device according to a second embodiment of 
the present invention. As shoWn in FIG. 8, the semiconduc 
tor memory device according to the second embodiment 
further includes address comparator 210, pulse Width 
expander 220 and address clear signal selector 230 in 
addition to all the components of the counterpart shoWn in 
FIG. 1. In the second embodiment, hoWever, the clock 
generator 10 shoWn in FIG. 1 is replaced With the clock 
generator 40 shoWn in FIG. 4 according to the modi?ed 
example of the ?rst embodiment. Also, the input register 110 
includes input buffer 111 and address latch 112. In FIG. 8, 
the roW decoders (A) 121 and (B) 122 of the semiconductor 
memory device shoWn in FIG. 1 are subdivided into roW 
decoder (A) 141 and pre-decoder (A) 143 and roW decoder 










